Chromatin was isolated from the livers of adult rats (Scott-Russ strain) according to the method of Bonner et al. (1968), omitting centrifugation through dense sucrose solution. Histone was extracted from the isolated chromatin by blending with 0-25N HCI. The insoluble material was centrifuged off and the extraction procedure repeated. The supernatants were pooled and histone was precipitated from the acid extract by adding 9 volumes of acetone. The precipitate was washed with acetone, air dried and finally vacuum dried.
HiSTONES, those basic proteins associated with the DNA of eukaryotic cells, have been shown to induce morphological transformation of BHK21 cells in monolayer culture (Latner and Longstaff, 1971) . This transformation involved the acqaisition by ti-le histone treated cultures of some characteristics associated With malignancy, such as the appearance of giant multinucleate cells, a breakdown in contact iiihibition and a tendency for the cells to form aggregates and multilayers.
A further characteristic of malignant cells is their ability to invade normal tissue in vitro (Yarnell and Ambrose, 1969a) and we report here the effect of histones on the invasiveness of four cell lines in culture.
MATERIALS AND METHODS

Histone preparation
Chromatin was isolated from the livers of adult rats (Scott-Russ strain) according to the method of Bonner et al. (1968) , omitting centrifugation through dense sucrose solution. Histone was extracted from the isolated chromatin by blending with 0-25N HCI. The insoluble material was centrifuged off and the extraction procedure repeated. The supernatants were pooled and histone was precipitated from the acid extract by adding 9 volumes of acetone. The precipitate was washed with acetone, air dried and finally vacuum dried.
Tissue culture method8
The technique adopted to study invasion in vitro involved the use of modified Trowell organ culture flasks. The apparatus (Fig. 1) After the second incubation the pieces of kidney were removed from the flasks, fixed in Carnoy's fluid, embedded in paraffin wax, serially sectioned at 8-10 microns thickness and stained with haematoxylin and eosin.
Cell lines
Four cell lines were examined for invasiveness in the presence and Absence of rat liver histone using the system described. These were:
(1) a line of neonatal kidney cells of unknowm karyotype, but originating from BHK21, which had been carried in monolayer culture for several years in this laboratory, designated BHK21 " X ".
( 2) " X "), invasion occurred in both control and histone challenged cultures, but the invasion in the controls was limited to the periphery of the explant. The appearance of the invasion in some of the control cultures was similar to the 9c en bloc " type described by Yarnell and Ambrose (1969a) whilst in other control cultures invasion was scanty. However, in those cultures challenged with crude rat liver histone, the cells invaded throughout the explant in some cases and considerably more than the controls in all cases (Fig. 2) .
The normal BHK21 cells obtam' ed from Professor Stoker did not invade at all in the control but they did invade fairly extensively in the histone chanenged cultures (Fig. 3) .
The polyoma-transformed cells, BHK21 Py, invaded the explants whether treated with histone or not, and at this stage we are undecided as to whether there is any enhancement of invasion in the presence of histoile (Fig. 4) . (Fig. 4) (Defendi, Lehman and Kraemer, 1963) , partly because they are capable of forming multiple layers in culture. However, the in vitro invasion of normal and polyoma-transformed BHK21 cells has been compared and characterised by Yarnell and Ambrose (1969a) (Latner and Longstaff, 1971 ).
This transformation resulted in the appearance in the cultures of giant multinucleated cells and loss of contact inhibition. There was also multilayering and centripetal aggregation. Since histones have been implicated in the control of genetic expression (cf. Stellwagen and Cole, 1969) , and since they have been shown rapidly to penetrate intact cells (Becker and Green, 1960; Ryser and Hancock, 1965; Bukrinskaya et al., 1966; Levine et al., 1968) and isolated nuclei (Allfrey, Littau and Mirsky, 1963) it seemed probable to us that the histones in our transformation study could be affecting the genetic expression of the challenged BHK21 cells.
We have shown that when untransformed cells are exposed to the action of histone the become invasive; mimickiing the action of polyoma-transformed cells and suggesting that some maligitant transformation could well have occurred although other explantations are possible, as is discussed below.
There is always the possibility that the invasion is not due to an effect on the invading cells but is due to some modification by histone of the host tissue. Very little is known about this possibility. Previous studies have shown that although no obvious histological change occurs in the mouse kidney explants on treatment with rat liver histone, a change in the lactate dehydrogenase isoenzyme pattern is detectable (Latner and Longstaff, 1969) . The presence of proteolytic enzymes in bistone preparations (Phillips and Johns, 1959) might be a contributing factor to the phenomenon. Increased invasion has been brought about by the incorporation of 0-I % trypsin into the culture medium of BHK2 I /embryonic heart cultures (Ysrnell and Ambrose, 1969b) (Ambrose, 1966) . Histone could certainly be expected to affect cell charge, but the effect would be to decrease the net cell charge since histone is polyeationic. Also, evidence against invasion resulting from changes in cell charge has recently been published by Yarnell and Ambrose (1969a The metabolism of normal and polyoma-transformed BHK21 cells has been studied by Paul, Broadfoot and Walker (1966) . Glucose utilisation was found to be greater in the polyoma-transformed cells than in the normal BHK21 cells in both aerobic and anaerobic conditions. We also have found that an increase in the glucose consumption occurs in normal BHK21 monolayer cultures challenged with rat liver histone (Longstaff, 1970) and this may lend weight to the notion of cell transformation. In any event, the final confirmation of malignant transformation requires the production of tumours in intact animals and our present studies are directed towards this goal.
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